Introduction: Deteriorating oral health is an emerging public health concern in developing countries, yet little attention has been given to oral health in most sub-Saharan countries. The extents of caries, periodontal diseases and the associated risk factors have not been widely studied at the community level. Purpose: To assess the type and magnitude of oral health diseases as well as associated risk factors among young adolescents in Addis Ababa, Ethiopia. Methods: A community-based cross-sectional study was conducted on a sample of 658 children aged 10 -14 years in Addis Ababa. Households for the study were selected through a multistage cluster sampling procedure. Data collection was carried out in December 2011 through interview and oral examination which was carried out by dental health professionals. Prevalence and 95% confidence interval was calculated. Factors associated with oral health conditions were identified using logistic regression. Results: The prevalence of dental caries was 47.4% (95% CI: 43.6% -51.2%). Age, sweets intake, tooth cleaning, poor oral hygiene and being from a poor household were significantly associated with having dental caries. The prevalence of periodontal disease was 35.4% (95% CI: 31.7% -39.0%) and it was associated with: having a mother with low education level, and poor oral hygiene. The prevalence of bad mouth odor was 4.4% (95% CI: 2.8% -5.9%), and oral trauma 2.1% (95% CI: 1% -3.2%). Conclusion: The prevalence of both periodontal disease and dental caries is alarmingly high. The findings indicate the need for large scale public education program to motivate regular dental check up, and proper oral hygiene practices. The study also indicates the need to strengthen oral health services using affordable and accessible outlets.
Introduction
Oral health problems are among the most common health problems in the world. The most common oral health problem is dental caries, which especially affects developing countries [1] . It affects about 60% -90% of school children. Gingivitis is another cause of oral problems in school children. Oral trauma also occurs in 10% -15% children. These traumas usually occur due to road traffic accidents or violence and unsafe playgrounds [2] .
Untreated oral health problems can cause serious disruption in everyday life of the affected individuals and the society. Poor oral health affects people both physically and psychologically. In addition, oral diseases have economic consequences as they have high treatment cost, loss to work day for adults accompanying the child and also lead to loss of school days, consequently diminishing ability to learn [3] .
Most oral diseases can be easily prevented with the implementation of simple preventive measures, including use of sealants to safe coat pits and fissures, fluoride supplementation, water and milk fluoridation, and reducing sweet consumption [4] . Though, oral hygiene is believed to be easy to practice and effective in preventing oral health problems, there is evidence that it is not satisfactorily practiced among school-age children [5] .
The oral health services in sub-Saharan Africa are characterized by few oral health care personnel and urban concentration, typically leaving the rural and peri-urban communities with emergency care only. The presence of many life-threatening health problems and vast developmental needs contribute to the low priority given to oral health problems in the area [6] .
Accordingly, community-based oral health assessment to determine the prevalence of various dental diseases as well as factors associated with them has not been conducted in Addis Ababa. Thus it was imperative to undertake a well designed cross-sectional study to determine the types and magnitude of oral health problem among young adolescents. Identifying the factors linked also helps to tackle the problem from an early age [7] . The objectives of this study were, therefore to determine the magnitude and factors associated with dental caries and periodontal disease.
Methods
This cross-sectional study was conducted in December 2011 in Addis Ababa, the capital of Ethiopia, whose population is about 3 million. The residents of the city comprise a wide range of ethnic, religious, economic and cultural backgrounds [8] . The city is divided into ten sub-cities and each one has around ten districts (Woreda), for a total of 116.
The study population was selected using cluster multistage sampling procedures. The primary sampling unit included all 116 districts in Addis Ababa, which were arranged alphabetically to serve as a sampling frame. From this, 10 districts were selected using simple random sampling, from which we drew our study population. The sample was proportionally allocated for each selected district. Study participants were selected from consecutive households until the required number (quota) was obtained from each district during data collection.
Sample size calculation was made for the various objectives of the study to ensure adequate sample size for reasonably stable analysis. A total sample size of 658 was determined by using the formula for estimating single population proportion for cross-sectional survey. For determining the factors associated with various oral health problems; EPI Info module for calculating sample size for cohort or cross-sectional was used. The sample size requirement calculated considering various scenarios were less than the sample size calculated for the prevalence estimation, thus the larger sample size was taken for this study.
All children aged 10 -14 years permanently residing in the selected household for at least 6 months and for whom consent was obtained were included in the study. Children with mental disabilities and those with severe illness were excluded, because of difficulties in carrying out oral examination. All children who participated in the study were accompanied by parents or legal guardians during data collection.
Data were collected using an interviewer-administered structured questionnaire and basic oral examination. The questionnaire was prepared based on the literature [9] - [11] . The questionnaire was first prepared in English and then translated to Amharic (the national language). The translated questionnaire was reviewed by three individuals to check its consistency and conceptual equivalence. Prior to the actual study, which was carried out in December 2011; a pretest was conducted in a district that was not included in the study.
The oral examination was performed by qualified dental professionals with degrees in Dental Health Science. The examination was carried out using a glove and wooden spatula in natural light. Basic hygienic procedures were observed during oral examination, and sterile examination materials were used for each study participant. The teeth were examined for dental caries by the presence of decay (D), missing (M) and filled teeth (F). Dental caries experience was measured by calculating the mean number of DMFT (decayed, missing, or filled tooth), in addition to calculating the prevalence.
For periodontal status, the child was considered to have periodontal disease when gingival bleeding was reported. After the oral examination, the children were asked if they often (in more than one incidence) encounter bleeding while brushing their teeth. If their response is "yes" then the child was said to have gingivitis, which is a mild form of periodontitis. Though periodontal probes were the best way to detect periodontal disease, the use of probes was not a feasible option for the study setting.
The presence and absence of dental trauma and perceived mouth odor were also recorded. Oral trauma was defined as an injury to the mouth, including teeth, lips, gums, tongue and jawbones. All visible traumas, which were usually seen as broken tooth or cracked lip, and their causes were reported after asking for the history. Bad mouth odor, was defined as unpleasant odors exhaled while breathing; this was reported by the child. The child was asked: "if they think they have an unpleasant odor while exhaling" if they respond "yes" they were considered as having bad mouth odor. Both bad mouth odor and cause of trauma were self reported.
Oral hygiene status of the child was evaluated as good/poor. They were labeled as having good oral hygiene; if no food particles and no accumulation of dental plaque and/or calculus is visible on the tooth surfaces at the time of oral examination. Poor oral hygiene, if presence of food particles in the mouth and there is a visible accumulation of dental plaque and/or calculus on the tooth surfaces at the time of oral examination.
For the knowledge score; both the parents and children were asked ten "yes/no" questions about causes and prevention of caries and gingivitis to assess their knowledge regarding oral health (scores 0 -10). These questions were then graded/scored as: those who got a score greater than the mean (greater than five) as having "good knowledge" and those who got less or equal to five as having "poor knowledge".
After completion of the data collection, each questionnaire was edited, coded, and cleaned before it was entered onto a computer and analyzed using EPI-INFO version 3.5.1 and SPSS version 15. Bivariate logistic regression was conducted for each factor and those factors with P-value < 0.2 were included in the multiple logistic regression model, which was used to control for confounding effects while determining the association between various oral health problems and the selected risk factors.
Ethical approval for this study was obtained from the University of Gondar. The necessary permission and letter of support were requested and obtained from all administrative bodies in Addis Ababa. Verbal informed consent was obtained from parents and children after providing complete information about the purpose and procedures of the study. At the end of the data collection session, all study participants were advised on how they can maintain their oral hygiene. Those who were identified as having oral health problem were advised to seek treatment in a nearby dental health facility.
Results
A total of 658 children aged 10 -14 years participated in the study; among whom 348 (53.4%) were female and nearly all 643 (97.7%) attended school. According to the reported household expense, only 130 (21%) had monthly expenditure >2000 birr per month meaning; 79% of the households live on a monthly expense of about 100 USD. Two hundred forty eight (37.7%) of the households reported having five to six family members living in the household ( Table 1) .
Almost all 610 (92.7%) of the children clean their teeth; 352 (57.7%) used a local twig brush called "Mefakiya" and 221 (36.2%) used a tooth brush. More than half 344 (57.8%) cleaned their teeth once or a few times a week and 227 (38.3%) reported using fluoride tooth paste. The main reason mentioned for not cleaning their teeth is "I always forget" (48.9%).
Five hundred forty seven (83.1%) have never visited a dentist. Among those who have visited a dentist, most went for emergency treatment 46 (41.4%) and extraction 24 (21.6%) ( Table 2) .
The prevalence of dental caries among young adolescents was 47.4% (95% CI: 43.6% -51.2%). The most affected teeth with dental caries were the molars. The total of decayed molars was 216 (49.4%), with the mandibular first right and left molars the most affected. The total of incisors decayed was 41 (9.4%), with canines 27 (6.2%) and premolars 153 (35%). The mean DMFT was 1.85. Periodontal disease was seen in 35.4% (95% CI: 31.7% -39.0%) of the children. Prevalence of self reported bad mouth odor was 4.4% (95% CI: 2.8% -5.9%) and oral trauma 2.1% (95% CI: 1% -3.2%), with "falling" reported as the primary cause. Poor oral hygiene observed in 60.3% of the children (Figure 1) .
We found a statistically significant association between dental caries and children among the age of 10 -11 years; 10 year olds (AOR = 1.75; 95% CI: (1.03 -2.98) and 11 year olds (AOR = 1.86; 95% CI: (1.05 -3.31)). Likelihood of having of dental caries was higher among those who consumed sweets than those who don't (AOR = 1.94; 95% CI: (1.22, 3.09)). Having poor oral hygiene also increased the likelihood of having dental caries (AOR = 1.59; 95% CI: (1.12, 2.26)). On the other hand, tooth cleaning (AOR = 0.47; 95% CI: (0.23 -0.96)) and having monthly expenditures of less than 500 have shown to be protective factors against dental caries (AOR = 0.51; 95% CI: (0.28 -0.90)) ( Table 3) .
In the multivariate analysis; mother's education was significantly associated with periodontal disease. Young adolescents who have mothers with low education level are more likely to have periodontal disease; than those with mothers who have attended at least high school. For mothers who attended grade 1 -8 (AOR = 2.71; 95% CI: (1.06, 6.94)) and for those who have never attended school (AOR = 3.17; 95% CI: (1.14, 8.81)). Another important factor which was found to be associated with periodontal disease was poor oral hygiene (AOR = 3.13; 95% CI: (1.98 -4.93)) ( Table 4 ).
Discussion
This study found that dental caries and periodontal disease were highly prevalent in the sample of young adolescents in Addis Ababa. The major factors were age, sweet intakes, poor oral hygiene, mother's educational level and economic status of the household.
The prevalence of dental caries observed in this study is nearly 3 times higher than a study done previously in Addis Ababa among school children 12 year and above, which was 21.1% [12] . That study was conducted twelve years back and was a school based study. So, this dissimilarity in method, reference period as well as study setting may be a factor for the variation in the prevalence. The increasing availability and consumption of sugary beverages in urban areas could be attributed to increasing prevalence of oral health problems [13] [14] .
Additionally, recent studies indicated increasing prevalence of dental caries mainly due to increased consumption of more refined and sugary foods. Sugar play a key role in the increasing rate of dental decay in Ethiopia; "prior to the commencement of the national production of sugar in 1958, the prevalence of caries was very Frequency of dental visit (n = 658)
Regularly every 6 -12 months 21 (3. low. Today; there is an increasing demand to sugary products, the use of sugar as a sweetener in tea, coffee and milk is very common" [15] . The mechanism for teeth destruction due to sugar intake has been well established; sugary diet tends to attach to the tooth surface making it easier for the bacteria's to attach. The bacteria then convert glucose, fructose, and most commonly sucrose (table sugar) into acids. If left in contact with the tooth, these acids cause demineralization of the hard tissues of the teeth. Among the socio demographic factors age of the child was associated with dental caries. A possible explanation for this may be: by age 12 a child will shed of most of the milk tooth and replace it with permanent teeth; which is relatively new in the oral cavity and caries free. It was seen in this study that children aged 10 -11 are more affected by caries as compared to those children with age greater than 12. Additionally as the age of the child increases; the child will be more concerned about his/her personal hygiene [5] .
Poor economic status was protective from dental caries; this may be due to less exposure to sweets (candy, cakes). This finding is contrary to a study in Lima, Peru which suggests that children living in poor households are more likely to have dental caries. The study tries to explain this link indicating the impact of material deprivation on dental caries [16] . Also dental caries was found to be significantly associated to poor oral hygiene. This is in agreement with other studies [12] [13] .
The high prevalence of calculus; despite the fact that more than 90% of the study participants claim to clean their teeth indicates that the tooth cleaning is not adequate or the techniques used are not proper. Among those who clean their teeth 352 (57.7%) uses a local twig/chewing stick which is commonly known as "Mefakiya". Studies have shown that traditional chewing stick is an effective way of maintaining good oral hygiene if the right type of shrub/twig and technique is used. The "Mefakiya" aids the mechanical removal of plaque, together with the antimicrobial effects [17] [18] . In this study, mother education was found to have an association with periodontal disease; this is in line with another research [2] . The prevalence of periodontal disease among those who have poor oral hygiene was also noted to be high. This confirms with the previously established association between poor oral hygiene and periodontal disease [2] .
Some of the limitations of the study are: difficulties in using radiological examination at the field level might reduce the actual magnitude of dental caries, economic status is a very important factor; but it was difficult to measure households' income, mainly because people are not comfortable disclosing income. Hence, for this study average monthly expenditure was considered to assess economic status.
Conclusions
In conclusion, dental caries and periodontal diseases are highly prevalent oral health problems among young adolescents in Addis Ababa. To tackle the increasing prevalence of oral health problems it is important to stra-tegically introduce a community-based oral health education to inform the proper techniques and effective means of maintaining good oral hygiene.
Furthermore, health sector actors and policy makers ought to recognize the increasing trend of oral health problems, and should design and implement preventive activities including expansion and strengthening of oral health services.
